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(57) [MI»<Jl 

(Dii^/ - y y X tfflET-* e: t i)^a«nTi^ 
m)k^m] ytb ^^t- K 1 K F D0i3^ai lm 

OS h^^v^X^I 2. FDT'VyMOS h^>v*"X^ 
Rm ^FD';-ty l-MOS h^>S>X^l 4©y'-h« 




(2) 



nmW- 1 1 -1 2 2 5 3 2 



6^6MfB^«gPMI^«?5^W5^1ii-rfc46<DM3^iiJ Lm 
■ty Hft#*?TdC<i:«1fm<S:-rSffla?^2iBi^®lltt: 

m^m^o1 MiB7^«^i^«?6^6BijfBg»g|5^fi 
^mtt^mtm i fBttcDiiM*ffl^«?„ 



i^«<>iicig^*nTi^5^<i:«!it^<fr5ii?R3ii oiB 
[fi3?3ii 3] ^TfJt^^^:lHs^nfc^^wiii^^,\ ytm 

mffiiimo^^jb^eu-b'y hwicom^tu-iiy y^m 
c:t^!|f^fr«ii5R3Si 3^mommmm=fomm 

[000 1] 
[0002] 

01 2ic/T^-r:^fig®t©««a]6nTi^5c 

■6^ 012tCjJt^T. 7* K^'T^-KI 0 K FD(F 
loatingDiffusion)i^3^aiLMOS h7>v>'X^ 1 0 
2. h^Vv'X^I 0 3. FDU-tr-y 

hMOS l-vVv^'X^ 1 0 4j5cfct>'SiKSIWMOS 
>V'X'? 1 0 5ltd;QTmfeH«1 0 6*^^m*n. F 
Dgg^^ajLMOS h^Vv^'X^I 0 2©'5^~-K«fii6^S 
SHcft^aiLiSgl 0 71::, FDU-b-y hMOS h^>-:^X 

1 0 4<D'jr- \-mmtmm*j-b'y hm^ o sic se 

SJKMOS 1 0 5©y'- hWMAWjlJ;? 

^1 0 9tC. SES*KMOS \-^y>>'7.9^ 0 5CDV- 

xmmtmmm^m^ i oiz^n^en^mi^nxi^^. 
[0 0 0 3] sfc. siifi^Siii 1 o<D-mt7i(.w-m% 



(3) 



^mW- 1 1 -1 2 2 5 3 2 



1 1 3t^^^ti-!^n^3W^(omm^mjii\^7.(pv 

Sn . <pVTn, <p V R^tJ:^J§^T^:'<i:^c:iii«(^)Klf^3t^5 

OS h^>i:>~X^Jl 1 2^:n-LTli^«^*Wffi^ll 
1 1 ^ iztatiiEn^o tm.. 3t«^J^ic<fcoT7=i- h 
^-ft- K 1 0 1 ic^m^nrdi^m^f F D7>y 
Mos h^yJT.^ 1 0 sicjccjTfiW^^Jic^ift^ti 

[0004] 

mWsm'Fs ±lCFD7>yM0S h5>v»X^i1 0 3© 

V t h (Bifi) /'i^y=if-t'^^(D^^mmm^(otiitim^ 

lt^oT#TL$5. iIcD!t#14©/^"5'y+[i. Hue-.!: 

(FPN ; Fixed Patern Noise) tLT^n^. CCDH 
^/ - >y -I- X^J^Ef 5/ci&lcttx X/ UX(09\-^ 

K^ISttTil«cD!|t140/\"v 'y +lcSB-r 'T Xfig^J 

Tit. /^x^^B^^miirtr^iiiummt'^^i^ 

[0 0 0 51 ctiicssfu mmfi^-yy^x^v'jw 
xm^n^mETf^^^oizLkm^mmimmm^t 
LTx m 3tt5^-r*s^(7)'L(D*^#^en5. z<Dmm 

1 2«tl^L:T-S§*\ =&iS*l O60!tt14(D/\"5y+l:: 

[HiKi 1 5^mf. i:©7X¥aj^iHiKi 1 5i?is^i 0 
[0 0 0 6] m 3^cfco^T^ mmm^t&-\ i oty^ 

VKtroP^tCttv FDT'VT^MOS h^Vv^X^I 03 

vi>'x^i 1 6 6^gi^?nTt^5<, $/c, siift^sii 

1 OlCli, -S^CDft^X^y^MOS h^^v'X-? 1 1 

7, 117' (o^-ij(D±mmt^mm-i^nzi.^^. 

-)!«K7)ffi^Xl''y^M0S h^Vv'X'J^I 1 7, 1 1 

^«j#*+/\°->^i 18, 118' t'^^n^entmiEn 

[0 0 0 7] $fc. -S^fcD^i^X'Ty^MOS h5>S>' 
1 1 7, 117' ©§fifi:&CD±«li<!:->l^©7jC¥fl 

^^111, 111' tcDmicii: -n(D7Kw-miRMo 
s i-^^v'X'jf 112, 112' t'^^n^enmm^nz 

l^Sn -*f©7k¥«^!^1 11. Ill' Itli. ^BZ 



[0 0 0 8] ±BmM(Dm«^mmi^mmm^itisi^T 

fi-^X'f -y^MOS 117, 1 1 7' 

LTft^«it+V/\°->'? 118, 118' 
7jc¥SJRM0S t-^^v^'X-J^I 12, 112' fccfet^K 
Tffl^liSl 11. Ill' ^i>LTMW}7yzf^ 1 9tC 

'JHz«y h But U -fey hm©^ti^^na)«^©M5^6^<!:e 
ti5 C li: J: y . m^SBIgC- 1 ©Ittt©/ y^icBm 

1 5 US/ i^-y/-(xm.i:^n^o 
[0 0 0 9] Lf^Ltit^e>. ±imm(om^mm^im 
m^zit. m^mm^tm^oy/'^^'^^itmmt^m 

^(DimmmmoxmwJ7yzt^ i gicsscit*^ 

6s -W©fl^X-<->9^M0S h^Vv'X^ 1 1 7, 1 
1 7' ^->PtcD7j<Wi^M0S ^^Vv-X-? 112,1 

1 2' (D^ii±cD/^^'y+jb\ mmicmm^nommm 
m^ji'i'-yy^xt LTiaia±(i:^ti§c:<!:ic^;5o 

y/^xmEt^tcisbmiE^&i^^juxonmz 

[0 0 10] *5i^0^li. ±iBBSStCli*^T^*nfctCD 

T-sy. ^©gwi:-r«tc5ii, m&ia^c-i Wilt's 
mmyi(omMJi^-y/-fX^i>9jwxp^^TmE.-si 

ZtiZ^^o 
[00 11] 

[^s«iS¥9i-rsfc46©#s] ^mmzi^^mmmm 

ff3immm^mizm:ht^miX'<'y^t^M:mu m 
mmco^^ izisi^Tmmm^^\iif}t^ z^t. iz^im 

[0 0 12] i^mniz.^^mmii=Mt. ixsmi^cowm 
sc-tic^igds^^wgmgp^u-t-y hu mmmoi 

^^6^6';-t-y hM®fi#<tyHz>y hmcoffl^i^^tli 
h BuCDfl^t y -t -y h^Wffl^tD^ti^'tiOM^J^ <>: S 

[0 0 13] ±xmmmwm'mi'<Dm\mm(o^^ 

SB^y-tr-y hfSiltTv =&«ffiiii«3!)^6liy-b«y KM 



(4) 



^mW- 1 1 -1 2 2 5 3 2 



[0 0 14] 

[0 0 1 5] n Hi. 1 mmmm^mmm 

?7S57:i- h^y7t--Fl K FDliS^tBLMOS h 
^Vv'X^I 2. li*i^?7S§FDZV7M0S h5 
>v>"X^13. FDU-t-y hMOS h^V>>'X^l 4fe 

cfcoTlM^tis ?T5iJtttc2;^7clEM*nTi^5o rji 
[00 16] cromtili^i eicfcw, FDgi^^ajL 

^7^Z. FD'J-tr7 hMOS h^yv'X^ 1 4(^-5^- h 

OS h^vi^x^ 1 5(Dv-xmmmm.mmi§i2 0{z 
^n^'nmm^nzi^^o s/c. sB«#ii2o©-ffi 

tTiiW-m^mi 1 .hCDF^tCli. 7j<¥3lfRMOS h^Vv'' 
X^2 2*^jg^*nTL^§o 
[0 0 17] $fc. ^7S^R05/■ca6©Sii^2lH]K2 3^J 
<i:O=5iJSW©fctt07j<¥^3tlH]K2 4««g^teftTl^ 
So ^LTs Sjl^SlHlK2 3!b^6ai^*n5SS0S3f 

tBL^a/\°/ux(pvTn t)mmm^i■fiiLm^ 7tc. mii 

iiJR^S/ 9 V S n *^SEiS}i?$l 1 9 ic^n^'tiEn 
JlP^nSo 7j<¥^a[H]1^2 4*>6a3:^^-tiS7k¥'J-b'y 
h/\°/U;^<pHRra 6^7k¥U-by hiSIl SIC, tK^SIR^ 
4/\°/UX(pHSm *^*¥S»?MOS h^>->^7.^2 2(7) 

01^2 4;b\ 7jC¥';-tr'y hA°/UX(pHRn ^fg^TSU 

[0 0 18] 7j<Tffl^^2 1 (7)a3;':SiJlcli. 

V-J^BiS (J-XTs CDSCCorrelated Double Sampling) 
[i]l^<!:*(rv-rS) 2 5;!)Wt6nTt^S<, iKDCDSIUI^ 



[0 0 2 0] 5fr> )t«^ifllcJ:oT7*h^'r;!l— F 
1 Hc^i^*nfc€#m# (B?) li. SE^*(HllK2 
3Ai^eSiISc3^ajL^S/\°;l/X(pVTn ((pVTi , 
<pVTn , <pVTn+1 , <pVTN ) *i^tB:^* 

ti. ^mm'ij^t it F DBE^^aj lm o s h ^ > v»x^j i 

2*m!:#af SCtln^y. FD (MOSh^>v»X 
1 2 0 K U'T >mm= 7 * h ^f'T K 1 1 t S5«fffliJ 

D'\©^i^«?§£DlE5g(i:7j<¥7"^>+>'5^ (H - BL 

K) mrs^itn^n^o 

[00 2 1] F Dizm^mm^m^trL^ zti:\ fd 

h«@*^jtii*n/cFD7>7"M0S l-^Vv'X^ 1 3 
VSn (<pVSi , (pVSn , (pVSn+1 , <P 

vsn ) 6^ai;'j*n. SitSi^MOS \^^y>fx^i 5 
21 1 ted; y , m#m/"jiE*^siiffi^iii 2 

0lE3in5o 

[0 0 2 2] CWTK^FISS^aBP^^'lCx 7K¥^2lH]K2 4 
*^67k¥3Mj;?^!tA°;UX(pHSn, (<pHSi , <pH 
Sm , <pHSm+1 - cpHSm) 6^tB;^*n. Tk^ji 
tRMOS h^>v'~7.^f2 2Ai^^ji^«ll!:^Sc:i:lcd; 

Us mmmm2o\zmntcm^m^it. *¥SWmo 

S h^>5>';^^ 2 2:&JiLT*¥fl^ili2 1 iz^n. c 

omm^m 2 1 ^^t c d s isk 2 5 izimi^n^. 
[0 0 2 3] wm<:iz. m^m^^mtiLtc^om 

-mmizMLZ. 7j<¥^«lH]K2 4A^67j<¥'J-t7 
;UX<pHRni (ipHRi , (jpHRm , <pHR|ii+1 , 
<pHRm) t^tati-^ns FDU-fey hMOS 

9'X^^ 4tmmi!m\zn:^Z.t{zj:iJ. FD*^U-b7 
h^-nS. C(7?7j<¥';-t'y f-/\°;UX(pHRni ti. |§12CD 

[0024] LfcA^^T. 7k¥'J-b'y h/^;UX<pHRni 

BP-eU-tr-y h^iO)FDO)fi^«?Sf)b^FD7> 
yMOS h^Vv^'X^^ 1 3lCcfeoTffiW;jillC^}^* 

'E>mmimm 2 0 *j<j;i>7J<¥Sj;?m 0 s h 7 vv'x^ 2 

2*aLT7j<Tffi^|g2 1 IC-^n. ^(7)7j<¥ffl^S!i2 1 
^MT C D S laffi 2 5 

[0025] iI«D<fc-5lC. lOOliSl etcj^LTffl^ 

mtt^FDu-n-yi-^mmiititi^o-mmm. * 

¥^«lHliS2 4^^e7k¥'J-t'y h/\°/UX<pHRm 33J:0-" 

-iii^^T^tot^Tlli;*^T^„ s/c. Sit^4iH]i^2 3 6^ 



(5) 



nmW- 1 1 -1 2 2 5 3 2 



[0 0 2 61 nn-mnmomm^zmst^t. * 

Mi?* nTl^5*^filT\ F D CD 'J -t 7 h M <!: 'J -t y h 

^myMttmfzBiti-iEnrc d sihik2 s ic«$&*n 

So ^LT^ c:«DCDS[HlK2 5^^:^5l^T^ 'J-t-yhM 
^^T•5^:<!:^^:J:y^ ±lcF dzv^mos h^Vv'X^ 

[0 0 2 7] glStC, CDSlHlK2 5(Da«:«J«:lH]KS 

SSmE^J^IslKB 2(DtiJ:'D4ffiti:-ffi6^J^is*nfc-j7 5> 

mz-i5(o^mmmmi^ntc<7v >7m o s ^ >v>~ 

m®ft^Sil#n/!:ti->y;U/tx-;u KM O S h ^ 

3 5^:, c:0-y->7^/l/<f^-;l/KMOS h^>v*^X^f3 5 
JDite:^®^^®,!: ^ 7 > K<!:<;)F(giri^i!* tifc+f 

K+-\'A°->^ 3 6 +>->y;U/h-;i' Kmo s h 
^yJTs^ 3 5a)fte?3^)±«^<!:aj:^ffi?3 8 t®F^ic 
j£lgE*tlfcy^y77'7'>y3 7 t*^6«lfi8#nTi^So 

[0 0 2 8] ^:^)CDSlHlK2 5^Cfet^Tx «'3S«E^ 
j^HKS 2ti. Xtim^3 1 ^:?>LTtt^g*n5ff^« 
-wfiE^Ste (-) AtltL. Fm<DlUT7.mEVbm^ 
S$5 (+) A^'J.trSMKZV^^BQi:. Z<DmW}Ty 

■^MOS h5>v''X^3 4CDfte:^©±tt@fC(*'?^>y 
«EVc \t\ ^<Dy-h«;llcli'?^>y/\°;UX(pC 

s h7>v>x^3 5(D'i^'-httffil!:tt. •»t>:?^/U/tx-;i/ 

[0 0 2 9] IMZ. ±timm(OCDSB^2 5(D^mm 

So 

[0 0 3 0] 7j<¥SJ;?^S/\°;uX(p h Sm 6^iz:-6±6^s 

@^«^U-ty h*nSM(7)fiW3i5l s i gt'^Atl 
4i?3 1 inA:']*^^ «3tE«E^}^[H]i^3 2ti:<fe^T34 
(7)1i14T-ff^«EV s i gto^Ji^nSo iKDH^U-t 
Mu®{fi#«EV s i g6^tli;b*nTL^SSBr^tc^t3 

OS h^>v'X^3 4ti^3i3i^^Hg<h^y, 

/\°->^3 3^^^>:^«EVc I iz<7^yzft^. 
[003 11 mi^Z. 7k¥U-lr>y h/\°;UX<»H Rm A^iz: 



.tv-yu K/\°;ux<p s H t^iL-^. ^yy)\^ts-ii km o s 

h 7 >v»X^i 3 5 ^S C 1 7\ -y-vy;!/*: 

-/u K+-\'/\V^ 3 6 ic+>->:/;U/h-;u K^ti, fflHn 

U-tz-y htia)iii^fi#=&11oTfflH=«-9->7'J 
ii t tc J: y . iic F D 7 > y M 0 S K 7 V >>~X 1 

[0 0 3 2] ±5ELfc<i:-5lC. #iimi 60FD(7)';-tr 

•y h^. 11^«^Dffi^^i<tU:^I^t^sc■<!:^^:^T3J;^^^:■r 
S <!: <k t tc. 'J -t h M <!: 'J -tz -y h ^g<7)iii^^l^^^Io 
> ^ U > -J^^&ff 3 cfc 3 It Lfc d <!: d; tl . 

«fct5Sii«^$g2 0tcj$^*nfcX'i'-y5^^? (7j<¥5i 
JRMOS h7>v''X^f2 2) ro!)t14a)/\'^7+lz:Sia-r 
Sil®5*lcCDIl^/ - > / -r X^ffl]E7-t So 

[0 0 3 31 rrs.^t>. ia^£7)!tti4cD/\'5'y+tcSBa-r 

^MOS h^Vv^'X^ 1 36^6^7-b'y hfig^^ct LTH 
^•rs*\ ilSWtc. S^U-b'y hMiU-b'y l-^cD^I 

s, Sfcx ss«-tiisi2oicigigg#n/fcx-i'>y?^^?£D 
#it0/ + irjBs-r s^®54^(Diii^/ - >/ 1- X 

{col^Tti^ Si^y-t'y l-Buty-t-y l-mc7)fl^*(^|W|- 
? (*¥^MOS K5>5?X^«:t') «iiSil<!:««S 

l^/c^6. dtituswitH^-rsctA^^i^o 

[00341 051*. :i^mm% 2 glSSJ^H^/T^T^^ 

mrsso lEl5^c:^5l,^T^ mmm5B\t. ^mmm 
^^T^S7^ k^vti— K5 1, Ma^ajty-hgps 

2. N+ 16^6*SFD53, FD7'>yMOS^5> 
v^X^54. FDU-b'y h^-KgP5 5. SSS3RM0 

S h^>v*~X^ 5 6fccfeO-'l7l?^aiUiJ^iMOS v^yy^y 

x-? 5 7 *^6^)t*n. ^T^|J«^t2:^7^ES*nTl^ 

So 0ffi±ltiiO^Tli. Mb(7)/c46. n^^-m 

[0 0 3 51 zommmss\.ziB\.-'Z. ytb^-ft 
- K5 1 li. Si|saMJ6^P+ ]Htd;-3T^fenfcJ146 
aa^^<!:^^Tl^So ilE^^tllL'f-h 35 5 21*. h 
^-<yi-- K5 1 t F D 5 3<Dm(D^'!'^-l\y(D±l5^r:im 

u yt b^-ft- K5 1 T^mm.i^^nrzm^m^^ 

FD5 3lcBs3^ai-ribfF*tT3o FD5 3t*. yt[-^' 

-i^- K5 1 ft^egift'Hi^nfcfi^a^^^i^WEi;:^ 

ifSrSo FDTVT/MOS h5>v*'X^5 4tt. FD5 
3 T-iSil!* *l/c«^«E^«»^tt^«!! LXd^tit 

So 

[0036] ^LT. FDUH2'y hy-l-g|55 5<D';^- 
KB:^6M^JBU©7k¥^3^aJL^59m-1 ic. Sii^Ji? 

MO s h7>5>'x^Sf 5 6<D^- y-mm^mmmme o 



(6) 



mmW■^ 1 -1 22 5 32 



tarns 9m ic^n^njgsi*nTt^So ^tzs mmm 

^f^6 1 (D-i^tii(.^mmiSi6 3 <i:©F^tcli. 7K¥SS? 

Mos \^^y'jx^ 6 4tmm:i^nTi^^c 

[0 0 3 7] $/cs MR©fc46CDME^aiH|IK6 Sfc 

aj L^s/ N°;u7. <p V T n tmrnm^^ta lsi e 2 ic, 
miRm^/ <p V s n e 0 iz^n^enm 

min. 7j<¥^«lH]iS6 6A^6tll:^i*n57j<¥ffi!3^tllL 
^aA°;l/X(pHRra 6Wi7B3/-tllt«l5 9m iZ. *¥S 

[0 0 3 8] ^*5s 7j<2p^«[HlK6 6{*U-t«y hlHlK^ 

^teTfcU^ i:cD7j<¥^g[H]K6 6 6^8{li:^i*ns7k¥ 

^^:4x6ns<S:<!:t,^c^ ;^<D5ijc07j<¥Ec5^tii 5 9 
m+1 ICJ-b-y l*/\°;l/:^<i:LT-^^6n5o tK 
¥llg3^ttJ 5 9 m+1 (ix 7j<¥ U -b 7 hiiii: LT^tgf 

[0 0 3 9] ^zT\ mm^Miz-Di-^TMBnt^o mm 

^i5]^izm&t^mmmmi6 o tmmms^tULm 2 

te§ «/^g^sl^m 3 mm(Dmmz j: ^ r^n^ni^^r^ 

3mmmmmtt^o m<DmtLTii. Ei(D&fe:^(PHc 
ssr ^SM/?^ 6 0 trnmrnsi-ih e 2 m 

w-m3i-& LUi 5 9 2 € s (DiBiiiix is^ 5 8 fe^«j:t;ii 

[0 0 4 0] Tnw-m^m scomtimmt. mmu-t 

iHiK t LT. m^it^mmmmmri c d s e 7 
mifenzi^^o ^:©cDSIHlK6 7tLT^^^ 

ffll^en§o cDsiH]i^6 7cDajWi. 

[0041] ±ismmt^2mtmm\cmmm 

[0 0 4 2] &^-mmmxMLfM'^iMlsb'^^^yt h 
3 iciM^mm^m^i-tiitwiit ( 1 mmmcDm^t^tati-^ 

nTt^^F^^^:) . 7j<¥^aiHlK6 6A^6 1 5'Jb5<7)7K¥^ 



[0043] ^(Dt <^mz. *¥^SlHll» 6 6 !b^6 m5ij 
S <7)7jc2FSS?^g/ (p H S m *i«aj:^#n5 C t T\ 
n^T-m5'JS0ia^cD^I^ai:^IKBr^<!:^5o CcDi*. 

mm.miRmMji)iX(py Sn 6^ "h" U'^/urot^jsiicfe 

'J -b y h #n/i:^*«|ODft^*i^ F D 7 >:^M 0 S h 7 > 
X^5 4j5d;lfSB51*KMOS h^Vv'X^fSe^^l-L 

[0 0 4 4] Sfc. ^:(7)ffl^tts:^Iflsr^4'^D^g¥T■^i. 7j< 

¥^2lHl»6 6*^e7j<¥ilE3^aj L^aA°;UX<p H Rn, A'^ 
Hi^^n^ 7j«¥^3/^a3L^5 9|„ ^■ffLZm^^iiiL^m 

MOS h7>v''x^ 5 7a)Fu-r>«isi::EnJjp*ti5ii 

Tn tiW*nTl^^iI<!:3b^b. ^I^MOS h^Vi^'X 
^5 76^:d->t*:SI<!:^y. 7:t h^V?!-- F5 1 F 
D5 3^'«^«#6^i5E^tll?n. *6lz:FD7>yM0 

s 5 >5>'x^ 5 4 is^xsmmmiM O S h -5 >>>"X^ 
5 6*^LTSii«^iig6 1 izmtiis^n^o 

[0045] ^0)lSg^> aJ^LJ;5tLTl^§n^T- m 

mcommommatjmmmt. f d s 3 fiiij^tT)^^ 

5o ^LT, ^ne©W<4^^ffi*FD7>yM0S 

yjT.^ 5 4^cJ:^J^i^iLT^#6n5ffl»3i^^l\ SB 

m^Sie 1 6^67KTSJRMO S h^Vv'X^ 6 4^*^^ 
7k¥«^^ 63^^>LTCDSIh1K67^. 

[0 0 4 6] -rS^D-B. n#a©*¥^SSSF^ (1 H) 
^^:fc^l^T^ SB^aiHlK6 5ft^6aj:^*ti5SaR3^tU 
L^a/\°/l/X<p V Tn fcJ;U-'Sil3BJR^fi/\°;l/X(p V s 
n *^^n^'niz:-B±6^§ C <!: J; ^ T n ^7^(7)iii«^T6^ 
SS^^tiSc JlWl H»efcHt§7j<¥^~7>+>'J^lB 

SfS/cftlt. 7k¥^aiHlffi6 6A^6{li:^*n57jc¥S 

H Rm *i^^n^n3l-B±/)^SiItlcJ:oTffl»3iJ*i^lii 

[0 0 4 7] 1 iii^(7)ffi#(DrtlRli^ ■ffi^aj:':flSr^coM 

^ F D 5 3 \zm?)-^ Lfcffi^ 

kmc, 7j<¥SfR^a/\°;ux(pHSni fccfcO-'Tk^iic^ai 
L^a/\°;l/X<pHRni li513^'r5V'i^'T-ai:^i#n§<i: 

3ii:^^Tt^§o r^^^-s. 7j<¥aJK^a/\°;ux(pHs 
m ^i:o^,^T^± 1 ia^wSBF^^<*T "h" u/^;nt^y. 
zk^ica^ai L^a/^;i/x<» h r™ iz-oi^nt 1 u^roffl 



(7) 



nmW■^ 1 -1 225 32 



[0 0 4 8] ^v!^Ltc^o[Z. tiitiL^^t 

LTl^^mmOFD 5 3tt^46^©-OB5roiii^!b^611 

(pHRm-1 "H" ly^lKDmm) Itfcl^TU-t-y 

So 

[0 0 4 9] ^LT. m^&timmo'^^zHt. mmm 

3^tl3L^a/\°/UX<p V Rn A^-ir- HMcM^nSC 
<i: l;: cfe ^T7|->t^Slttfe5lln3^tll UiJiPM o s h ^ 
5 7^aLT^ 7j<¥ljE5^aiL^aA°;l/X(pH Rib 

^5 4T-fi#m>3i!lC^}g!*n. SilgcDfW. Ip-Sffl^fiK 
[0 0 5 0] il(7)d;3tcLTi±i:':*nfdiW;j!E^s - 

[0 0 5 1] :ic:t\ msiZTjktM^mmocDsm 
6 7^c^J^^slHlKij!IfP^c:ol^T^ ii7©^'r5>'j^?-\' 

[0 0 5 2] 7j<2F)i}K^a/\°;UX(pHSni "H" 

I s i g*^A:ti4S?3 1 [cAti-^rts myf^msMmm^ 

3 2lcJ:^Tffi1t©JggL/!:ffl^«EVs i giZ^tSii 

t. -^^V^MOS h7>-:>'X^3 4*^»ji*^^<i:^ 

-?v>y+-^/^>^3 3i:-y->y;u*-;uKMOs 
h^>->x^i 3 5©m'i©me^^'^>ymEv c i 

[0 0 5 3] ^CD^t. 7j<¥SJK^a/\°/l/X<pH Sm !t>« 
"H" b^/WUlCfeS^CDflSF^CDti*. in-67j<¥B!5^ 
ait^S/\°;l/X(pHRm ti^ "H" U^/WHIlCfe5«^r^ 
tt. «^^5JcDfIW^ I s i g3Atl^^3 1 [ZAti 

^n^t. »^«E^}i[5]i^3 2 6^e^ntcffls-rs^i 

#«EV s i g^^-^^V^+^/xV^J 3 3(DA:^4SfJlC 

4^8nSo eintcd;^. -?^>7'+-\'/\°i/^3 3a)tii 

[0 0 5 4] ^LTx +)->y;U/tN-;l/K/\°;UX(pSH6^ 

jl-6±*^y. i:niJ:/S^LTti-vy;U7t-v-;UKMOs f> 
^>v»'x^3 5!b'«»ai*ffiitssc:,?:T\ -^^^vy^E 



>:^MOS h^>v''X^5 4<75itO!|t14CD/\~^'y+fi!6 

[0 0 5 5] ±atLfcc};5lJ:, mimmM^ztsi^T 
it. 7:t h-Jff 7I--K5 1 tLTs misb^^B^yti-^'^ 
7|-- K^fflL^fc^I<i:^cJ:U> Bf«-;ji!ti:J;?>lil^/\°^-> 
/'rX^jasWli:«i;^Si:i!t)^T-*§o ¥® 

gHt^««?3b^^4-rS*\ 7* h^^t- K5 1 (D 

im^vtmiz^^kisb. mmmiiHiiEii-^'T^tcin. m 

[0 0 5 6] $/c. 771- h^''r?|--K5 1A^eFD5 3 

:^(:aj:b L. ^(omtim^^^m-m-^yyv v^ysc 

©V t h/\"5y+ltd;5ll^/\°^->/^X:&}l|]ET-* 
(7j<¥3i}RMOs \-=?y'Jx^) ■>k'm.^z.iLms.\j'^tz 

46. SE«^II6 1 ICj^i^^nfcX'T-y^^^CDilftt^) 
Tt,«]ET'#«o 

[0 0 5 7] m2llfi(iJi5«tcfcnt§fte<DllESi^^' 
s yfmz-ox^xmM^o m s lifferoiEi)^ f = y^^ 

-f 5 >^~«IJlt*5ttS C D S IHIK 6 7 (DWi^mmz%^ ^ 

*¥eE3^{iJL^«/'?;UX(pHRm *i« "L" U^;U(c^^ 
L/c^lcfi^^«5^^M?f liJt- J; 3 iz Ltm^smWit LT 

[0 0 5 8] $fr. 7k¥^a@K6 6 6^6 1 fijBUa)7jc¥ 
§c*iiJL^«y^;UX<pHRm-l S^tti^^^l. *¥0E*aj 
LlSl5 9ra-i :&^>LTFD>J4zy ^y-hg|J5 50)y- 
h«illcEP^JDI*•n§i!:^:T\ F D 5 3 6^ D D Ua:;Hc 

i; ir 7 h #n§o ^<D-r <:mz. tKv^s 0^ e 6 jb^e 

m?iJS(7)7jc¥BJ/?^a/\°;l'X(pH Sm *^ai:']*n§c:<!: 

U-try h*nfcFD5 3(DU^;HJ:fSL:TFD7'> 
y M O S I- ^ >i>'X ^ 5 4 TJg*i#n/cy < X^$J A\ 
SiiaS?MOS h^>v?X^ 5 6«^LTSa«^lSl6 
I'N. *eit7k¥aS?MOS h^>v'X^6 4«-iiLT 

[0 0 5 9] $fc. ii©«^ai:':«SF^1'lJ:s Tk^^SH 
K6 63b^6*¥^3^aiL^S/\°;UX<pH Rm ;f)^il3:^# 
Tk^Mcft^di LSi 5 9 m LTSc^ai LSiJffllM O S 



(8) 



!|tP»fW 1 1 -1 2 2 5 3 2 



LMm/ <p H R m #«0]M*nS C t T% 
BE*'{iJL'5^-hg|55 26'«7|-V*^«i^5fci6. 

hgP5 2ti:cfeQTF D 5 s^msi-m^n^. 

[0 0 6 0] igiL^Tv 7j<¥ijEa^aj L^S/\°;UX<p H Rra 

A^jg-M ( "L" u'^/u^^^) u m^f-iULprnMos 

V^yJT^^ 5 y^iiLTScft^ajL-^- hgPS 2/j«:i-7 

m^tts.'^rd^. F D 5 B'Mii^^aiit-n/cfi^^^tcfs 

SBSJ;?M O S h 7 > v'X^ 5 6 LTS 
ilW^^i 6 1 'N. * e lilTk^jiJKM O S h 5 > v»'X ^ 6 
4«3iLT7j<¥fI^^6 B'Ntii^^nSc 
[006 1] ^:^Dd;3^^:LT^ iiiS(Dfi^a?^^S!?^t±l 

tmtmcDi ^ommmizm'^t ^ / -r XfiS^^ t ft # 

[0 0 6 2] ilfin, ^igij^'TSy-J^^mt*. /'TXfiR 

5 2^^^-r^Mos I'^y'jX'Siizmmt^mm/i^ 

[0 0 6 3] Sfc, *f|B^lCi^§@tta#^?^lCfcW 
(iv (p V S n 33d:t;Silgi3f tH 

^jTW^v^ + y-J^RlfFtllilT-^^o HI Ott. 

■V y m^^'i=7z> ti^commmiRm^j \°/i/7> v s n 33 

cfel>~Siiilc3^tlJL^a/\°;UX(pVTn <7)^-f 

[0 0 6 4] «?->A"y^ii!)f^*?T^t*lix SSgE3f 
tilL^S/\°/UX<pVTn (D^^~y<fi^mmWjYF(Dt^ 

t^Tx SEaJW^«/\°;i/x<pvsn i*^cd$$ic. m 

mms^iii L^S/ \°;UX (p V T n /ctt±z:fc-S. ytb'Si'-f 
7|--K516^6FD53 'N<Dffi^»?t<DM^f ffi L©*'^ 

[0 0 6 5] z(ot^. knsommm^t'^Siti-^nT 

l^^iiLfcSx n^^@©iii^a)F DT'vyMOS hv> 

5>~x^ 5 4iCc};^Tiiiis*n/-dfw;^Efix SEajR^ 

S/\°;l/X<pVSn 6^±l/c^l,^<7)T\ nffS<Diii^fI^*« 
k?T©il*fi^lJ:;g#^Tai:^#ti5iI<!:l±St\ ^© 



[0 0 6 6] $fc. m^iy^'ymY¥^mtLTyt 
h^'-TTl— K5 l^'J-ty H-r§fci6tC^46FD5 31C 

X<pHRm lCd:oTFD5 3««7K¥3i«Ctl='JH2'y h 
in. «jgVDDtc:j£iii#;(afc'JHz«y hKU'TV (N+ 
1) inq&iR^tiSo 
[0 0 6 7] 01 Hi. m3i-iiiL'f-\'^5 2ij^7t\' 

^^t- K5 1 icmmr^i^t^xMLz^mm^Lrcm^ 

yty- K 5 1 F D U Hz -y h I- 

g|5 5 5Jc*HtTa)/Kx>-> + ;l/^V7'?'7^^v 
m (A) . BI3^aiL*?gl (B) , FDU-byh*^^ 
(C) . ^-/^-7P-<^fig (D) ©4^*^^COt^T5^ 

[0 0 6 8] CCT% (A) ICjSttSFOgg*^ 

aiL^"-hgP5 2(D?Kx>'->-\';l/<pROGA\ OV (7 

:t h ^v:;!— K 5 1 m^i>^mmmmit) j: u fci§< 

514 L/-dI^«l^6\ F DmSf-ta L-y- h gP 5 2 L 
TFD5 3li::d— /^-7P--r« (7|--/^-7P-ill 

n) o 2:(Dt#n:> Th- /^-7P-Lfcffl#nms 7K 

¥^mz^tioi:xmmmm:)^ f d 5 3 ics!3^aiT*-nsii 
Butd^^n^FDu-b-y ham^cfcy ij-t-y h*n. 

[0 0 6 9] ^|--/^-7P-i!im!:<i:y FD 

5 3 ^T'taStlT 5 «fc -5 ^3Sl^7^ A^AI^f § «}; ^ ^ 
Ji^l*. (A) ItfcHt^FDUt-y h-ir-l-gp 

5 5(75<K7^>-> + ;l/(pRG=£. (A) Icjjlt^ 

F Dgg^^a L-J^'- h gP 5 2 (Dti=^ >i/^'l]/cpROG^iJ 
'^m<WimLr^<Z.tiZ^*J. FD5 3T'3Sn/j:fl# 
1 h 9>(t- K 5 1 iciffiaSrs C < . F D 
U-tr-y h^r-hgPS 5«5iLT'J-b'y h KU-OtciRJlX 

[0 0 7 0] ccDcfedit. SB^«/\°;ux^iiilSJ;?^ 

\°/UX (p V S n JJcfcO'SilBE^^tJj L^«/ <p V T 

n a)2l^l^^c$^^t^ ^co^-f 

«?->-\'•y^^i!)fF*^T3C<!;^,p^tg<^:^ 
Ljb^t. SE3^ajLy-hgP5 2lt)!^LTSg3;'tBH!) 
fF(^>flfilc. iii^«^©:?t— /\-7P-l!i#^t,}tfc-a:5 

[007 11 ±fB§ilSfs^Bffi^i:^5t^T^±. mfiii 
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[0072] 

^ C-i tt#ii^i^?(D§ag|5=& 'J -t I- f § cfe 5 It Lfc 
- >/ XCJfIS fcjfl]^ C <!: ti'^T* So 

m 1 ] *fiB^^)m 1 mmm^mm^w^t^^o 

[03] CDS [HliK«7)*i^(7)-<?J«STriHlKEITfeSo 

[04] ^ 1 HMJiiiijjtts CDS iHiKroibf^m^® 

[HIS] *^Wfl5m2||]ifl5^*5^-r<ifig0T'£5o 

[me] ^2iissjK^®SifHKW©fca6©^-r = >-j^5^ 



[0 7 ] ^ 2 HfiSff^gglCiJttS CDS lE]KtD»jfF55i0^CD 
[08] M2||Siim^lJ:^5fte<DIEi!i^^ = >'^«ij^5^ 

[0 9 ] ^ 2 mmmmim^mcDmm^ f s 
tt§ c D s ^^(omYmm<Dtcisb(D^-( ~ v-?'?^ + - h 

[01 0] m^'y^y^ws^^<ommm^j^)\^7.<D^-c 
5.y<f^^-br'&^o 

[01 1] zy^^^yu-sv-J^Sif^^iJiW-r^^KxVi/ 
[012] 'mm^^^tmmmz^^^o 

[013] ISM^IKWf5/c»©^i^0T'SSc 
[I^^CDlttB^] 

1 1 h^'T^d'-Kx 1 2-FDg|*^ajLM0S h 
7>i>X^s 13, 5 4 "FD7'>:rMOS h^Vv'X 
■J?. 1 4 - FDU-fe7 hMOS 15, 5 

6 --SE^iJKM0S l-vVv^'X^. 16, 5 8-meiii 
17, 6 2-SESc3^ajLSil> 1 8-7j<¥U-b'y h 
a 19, 6 2 0, 6 1-SEffi^ 

li. 2 1, 6 3-7j<SF«^*l. 2 2, 6A-7}<.TMiRtA 
OSh^Vv^X-Ji. 2 3, 6 5 -Sil^g[H]Ks 2 4, 

6 6-*¥^aiE]i^. 2 5, 6 7 -CDS {mm-M^ 

y-f'iy^) lH]ffi> 5 1 -3*63^3^7^ h^'1'^|--K> 
S1-mh^\.f-V%. 5 3-FD Ou-=r^y^ 
Ti-^iL-v^gV) . 5 5-FDU-b'y h^^-hSP. 5 



[01] 




1 2 »*aLMos h9>y;t* 

13 FDj'>:'MOS h^^JJ^* 
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m9] [111121 
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